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(57) (57)[SUMMARY] 



[OBJECT] 

A gate electrode is formed by that which an 
electrical resistance is small and can perform 
application of an anode oxidation method. 

And let the oxide film with the high dielectric 
constant fornned of the anodic oxidation be an 
insulating layer. An above thin film transistor is 
provided. 
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[SUMMARY OF THE INVENTION] 

The aluminum layer 12 and the tantalum layer 
14 used as a gate electrode are laminated on a 
substrate 10. 

Besides, a photo resist 16 is formed and 
pattemed. 

The over etching of the tantalum is carried out 
by the plasma etching method which used CF4 
about the prescribed area. 

At this time, since it does not etch aluminum 
by the plasma etching method of CF4, it etches 
the side part of a tantalum layer. 

The cross section of the aluminum layer 12 
and the tantalum layer 14 becomes step-like 
form. 

On the other hand, by perfomning an anodic 
oxidation, the anodic oxidation of most tantalum 
layers is carried out, and it becomes the 
tantalum oxide film 20. 
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[CLAIM 1] 

A thin film transistor, in the thin film transistor 
which has a gate electrode, an insulating film, 
and a semiconductor layer, the above 
mentioned gate electrode consists of aluminum 
and tantalum. 

The oxide film of tantalum was fonmed as a 
part of above mentioned insulating film on this 
gate electrode. 



[CLAIM 2] 

A thin film transistor, in the thin film transistor 
which has a gate electrode, an insulating film; 
and a semiconductor layer, the above 
mentioned gate electrode consists of aluminum 
and niobium. 

The oxide film of niobium was formed as a 
part of above mentioned insulating film on this 
gate electrode. 



[CLAIM 3] 

A manufacturing method of a thin film 
transistor, in which an aluminum layer is formed 
and a tantalum layer is formed on the above 
mentioned aluminum layer. 

The over etching of the above mentioned 
tantalum layer is carried out by the plasma 
etching method. The surface of the above 
mentioned aluminum layer and a tantalum layer 
is oxidized by the anode oxidation method. A 
gate electrode and an insulating film are formed 
by fonning an insulating film on this oxide film 
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j: o T ^ -i^'— h M^&Xf^Mf^ which the anodic oxidation was carried out. 
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[CLAIM 4] 

A manufacturing nnethod of a thin film 
transistor, in which an aluminum layer is fomried 
and a niobium layer is formed on the above 
mentioned aluminum layer. 

The over etching of the above mentioned 
niobium layer is carried out by the plasma 
etching method. The surface of the above 
mentioned aluminum layer and a niobium layer 
is oxidized by the anode oxidation method. A 
gate electrode and an insulating film are formed 

l-i\f fnmnino an inciilatinn frim nn this nvirlA film 
"J a >- .—....J, — 

which the anodic oxidation was carried out. 



[DETAILED DESCRIPTION OF INVENTION] 
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[PRIOR ART] 

Figure 5 is a sectional drawing of the thin film 
transistor of the conventional bottoms gate type 
currently used to the liquid crystal display 
device. 

As for this thin film transistor, the gate 
electrode 32, the insulating film 34, the 
semiconductor layer 36, and the ohmic contact 
layer 38 are each formed in order on a 
substrate 44. Furthemiore, the source electrode 
40 and the drain electrode 42 are formed on 
this, and it is comprised. 
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Such a thin film transistor is each provided to 
a liquid crystal display device for every pixel. 

The gate electrode 32 and the source 
electrode 40 are connected to many electrodes 
formed each in the vertical direction and the 
horizontal direction. The drain electrode 42 is 
connected to the pixel electrode of each pixel. 



[0003] 

In Figure '5, the general thing as material 
used to the gate electrode 32 is chrome. 

The reason is that the adherence power of 
chroms with a glass substrate is strong. Since 
the melting point of chrome is high, even when 
it passes through the process containing a 
subsequent heat processing, it is satisfactory. 
And affinities of chrome such as the amorphous 
silicon, the silicon nitride film (SiNx), etc. which 
are laminated on it^ are good. It is based on 
above etc. 



[0004] 

However, there is a fault that an electrical 
resistance is high in chrome. 

That is, the specific resistance of aluminum is 
about 3 microhms*cm. Chrome is about 55 
microhms*cm to it. 

Thus if the thing with a high electrical 
resistance is used as material of a gate 
electrode, CR constant of the circuit which 
consists of a gate electrode and a thin film 
transistor will become large, and will produce 
problems such as propagation delay. 

Especially, it becomes a big failure in the 
case where a display is enlarged to 10 inches or 
more, and when making high definition and high 
level display. 
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[00051 

In recent years, small aluminum of a specific 
resistance is used for this reason, often as a 
gate electrode (for example, refer Nikkei micro 
device separate volume "flat panel display '91" 
88 pages). 

Aluminum can apply an anode oxidation 
method also. It has been the characteristic that 
this does not have in chrome, either. 

Since an anodic oxidation is a wet process, 
Though there is a foreign material, a solution 
enters the bottom of this, and an oxide film can 
be formed. 

Therefore, the effect which prevents a layer 
short is high. 

If the anodic oxidation of aluminum is carried 
out, the oxide film (alumina AI203) of aluminum 
which was excellent in insulation as an oxide 
will be formed in the surface. 

And silicon nitride film is further formed as an 
insulating film on this. 

If only silicon nitride film directly formed on 
the gate electrode, without providing the layer of 
an aluminum oxide film is used as an insulating 
film, there is a fear of a gate electrode and a 
carrier layer short-circuiting by the pinhole 
produced in the layer of silicon nitride film. 

However, by making an insulating film into the 
bilayer structure of an aluminum oxide film and 
silicon nitride film, the danger of such a short 
circuit reduce and an insulated effect improves 
further. 



[00061 



[PROBLEM ADDRESSED] 

However, in using aluminum as a gate 
electrode, in the case it etches this, a taper 
etching is not made compared with chrome and 
an edge part may stand. 
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Therefore, there is a problem that a step is 
large, and it is easy to produce defects such as 
a stage breakage, when forming still another 
layer on this. 

Moreover, a thin film transistor, when the 
voltage added to a gate is fixed and the 
dielectric constant of an oxide film is higher, 
there is the characteristic that more current can 
be passed. 

However, the dielectric constant of the 
aluminum oxide film formed by carrying out the 
anodic oxidation of aluminum is comparatively 
small. Therefore, the fault of being low also has 
a cunrent drive capability. 



[0007] 

On the other hand, it can think of using 
tantalum (Ta) as a gate electrode as another 
material which can do an anodic oxidation. 

The tantalum oxide film (Ta205) formed when 
using and anodizing tantalum is known as a 
high dielectric material, and has a very high 
dielectric constant (about 25). 

It implies that this can enlarge the cunrent 
drive capability of a thin film transistor. 

However, since the electrical resistance of 
tantalum is still high than chrome, if it remains 
as it is, using as a gate electrode is not suitable. 



[0008] 

This invention was done based on the above 
situation. 

A gate electrode is formed by that which an 
electrical resistance is small and can perfonn 
application of an anode oxidation method. 

And it aims at providing the thin film transistor 
which makes an insulating layer the oxide film 
with the high dielectric constant fomned of the 
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[SOLUTION OF THE INVENTION] 

Invention of Claim 1 for realizing the objective 
of an above, in the thin film transistor that has a 
gate electrode, an insulating film, and a 
semiconductor film layer, the above mentioned 
gate electrode consists of aluminum and 
tantalum. 

The oxide film of tantalum was fomried as a 
part of above mentioned insulating film on this 
gate electrode. 

It is characterized by the above mentioned. 
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[0010] 

Moreover, invention of Claim 2 for realizing 
the above mentioned objective, in the thin film 
transistor which has a gate electrode, an 
insulating film, and a carrier layer, the above 
mentioned gate electrode consists of aluminum 
and niobium. 

The oxide film of niobium was formed as a 
part of above mentioned insulating film on this 
gate electrode. 

It is characterized by the above mentioned. 



[0011] 

Moreover, invention of Claim 3 for realizing 
the above mentioned objective, an aluminum 
layer is formed. 

A tantalum layer is formed on the above 
mentioned aluminum layer. 

The over etching of the above mentioned 
tantalum layer is carried out by the plasma 
etching method. The surface of the above 
mentioned aluminum layer and a tantalum layer 
is oxidized by the anode oxidation method. An 
insulating film is formed on this oxide film by 
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which the anodic oxidation was earned out. A 
gate electrode and an insulating film are formed 
by it. 

It is characterized by the above mentioned. 



[0012] 

Moreover, invention of Claim 4 for realizing 
the above mentioned objective, an aluminum 
layer is formed. 

A niobium layer is formed on the above 
mentioned aluminum layer. 

The over etching of the above mentioned 
niobium layer is carried out by the plasma 
etching method. The surface of the above 
mentioned aluminum layer and a niobium layer 
is oxidized by the anode oxidation method. An 
insulating film is formed on this oxide film by 
which the anodic oxidation was carried out. A 
gate electrode and an insulating film are formed 
by it. 

It is characterized by the above mentioned. 
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[EFFECT] 

This invention of Claim 1 or Claim 2 uses 
aluminum to a gate electrode by the above 
mentioned structure. Thereby, compared with 
the case where chrome is used, the electrical 
resistance of a gate electrode is reduced 
sharply. 

Moreover, by forming the oxide film of 
tantalum or niobium as a part of insulating film, 
with the high dielectric constant of the tantalum 
oxide film formed when anodizing these, or a 
niobic acidized membrane, the current drive 
capability of a thin film transistor can improve, 
and an ON state current can be enlarged. 
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[0014] 

Invention of Claim 3 and Claim 4 etches the 
tantalum layer or the niobium layer formed on 
the aluminum layer of the above mentioned 
structure by the plasma etching method. 
Thereby, let a tantalum layer or a niobium layer, 
and an aluminum layer be step-like form cross 
sections. Thereby, the stage breakage in the 
edge part of a gate electrode can be prevented 
effectively. 

Moreover, each of aluminum, tantalum, and 
niobium is the material which can do an anodic 
oxidation. 

The oxide film with a high dielectric constant 
can be formed in the surface by the anode 
oxidation method. 

Thereby, the large thin film transistor of a 
current drive capability can be manufactured. 
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[Example] 

With reference to a drawing, one Example of 
this invention is demonstrated below. 

Figure 1 to Figure 4 are a sectional drawing in 
each manufacturing process of the thin film 
transistor which is one Example of. this 
invention. 

In Figure 1, the layer 12 of aluminum (Al) is 
first formed on a substrate 10, and the layer 14 
of tantalum (Ta) is laminated on this. 

These two layers become the gate elect rode 
of the thin film transistor of tHIs ExampleT """^""^ 
"^Therefore, since the electrical resistance of 
aluminum is small, CR constant can be made 
small when using this thin film transistor to a 
liquid crystal display device. 

Therefore, a liquid crystal display device can 
be carried out big screening and high defining 
without producing problem such as propagation 
delay. 
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[0016] 

Furthermore, a photo resist 16 is formed and 
patterned on this. 

A prescribed part is etched. 

At this time, tantalum is etched by the plasma 
etching method that used CF4. 

The wet etching of aluminum is carried out 
with the solution containing the phosphoric acid. 

And, the over etching of the tantalum is again 
carried out by the plasma etching method of 
CF4. 

At this time, since the plasma etching method 
of CF4 does not etch aluminum, as shown in 
Figure 2, it etches the side part of the tantalum 
layer 14. 

The cross section of the aluminum layer 12 
and the tantalum layer 14 becomes step-like 
form exactly. 

That is, it becomes the shape near the cross 
section which attached the taper. 

Therefore, the gate electrode of this Example 
has a few steps, and has the advantage that a 
stage breakage seldom occurs in another layer 
formed on this. 

And, the cross section of the shape of such a 
taper is obtained by the over-etching. 

Therefore, in the case it patterns, the special 
mask for carrying out in steps is unnecessary. 

One mask in the case of a patterning has the 
advantage of being good as same as 
conventionally. 



[0017] 

Next, an anodic oxidation is performed to the 
aluminum layer 12 and the tantalum layer 14 
which became step-like form as shown in Figure 
2. 

Chrome etc. also has some which cannot do 
an anodic oxidation, by some raw material of a 



02/06/21 



12/19 



(C) DERWENT 



JP5-315615-A 



TMOIVISOM 

^ 

DERWENT 



^^^j^mitm (A I2O3) 1 

[0 0 18] 



(T a, O5) 2 0 



gate electrode. 

However, it is ttie material as for both the 
aluminum and tantalum that are used as a gate 
electrode here can ajs o do an anodicoxidatijiD. 

Therefore, the various aavarifageslater 
mentioned by performing an anodic oxidation 
are obtained. 

If an anodic oxidation is perfomried, the 
aluminum oxide film (AI203) 18 will be fomied 
in the surface of the side part which aluminum 
has exposed as shown in Figure 3. 



[0018] 

On the other hand, the anodic oxidation of the 
most is carried out about a tantalum layer. 

It becomes the tantalum oxide film (Ta205) 
20. 
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[0019] 

The oxide film obtained by the anodic 
oxidation as mentioned above shows the 
characteristic which was excellent as an 
insulating film. 

Therefore, there Is an advantage of the ability 
of the short circuit defect in the part that carries 
out the cross of wiring to be made to reduce. 

Furthermore, the anodized film of tantalum 
has the characteristic that a dielectric constant 
is very high. 

If a dielectric constant uses a high material as 
an insulating film of a MOS transistor, many 
carriers can be induced with a few voltages. 

Therefore, the ON state current of a MOS 
transistor can be enlarged more. 

Therefore, a current drive capability 
improves. 

Therefore, when forming this tantalum oxide 
film, there is also an advantage that the current 
drive capability of the thin film transistor which is 
one type of a MOS transistor may be improved. 
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The each layer formed after this and its 
formation method are the same as that of the 
case of a general thin film transistor. 

That is, as first shown in a Figure 4, the 
silicon nitride film layer 22 is formed as an 
insulating film on anodized films 18 and 18. 

That is, an insulating film becomes the bilayer 
structure of the aluminum oxide film 18 or the 
tantalum oxide film 20, and the silicon nitride 
film 22. Reliability with respect to a short circuit 
defect can be improved more. 

The semiconductor layer 24, the ohmic 
contact layer 26, the source, the metal 
electrode 28 of the drain and the protective coat 
30 used as a carrier layer are fomned on this 
insulating film 22. 
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[0021] 

The upper Example demonstrated the case 
where a gate electrode was made into the 
bilayer of aluminum and tantalum. 

However, niobium (Nb) can also be used 
instead of this tantalum. 

Namely, also niobium, CF4 can perform 
plasma etching like tantalum. Therefore, the 
over etching of niobium formed on aluminum 
can be carried out by the plasma etching 
method. The cross section of the shape of a 
similar stairway as Figure 2 can be obtained by 
this. 

Moreover, niobium can also perform an 
anodic oxidation. The niobic acidized 
membrane obtained by the anodic oxidation as 
well as a tantalum oxide film has a high 
dielectric constant. 

Therefore, the current drive capability of a 
thin film transistor can be improved like the case 
of a tantalum oxide film. 

It is the same as that of the case of a 
tantalum oxide film that reliability of an 
insulating property can be raised. 
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[EFFECT OF THE INVENTION] 

As it demonstrated above, according to this 
invention of Claim 1 or Claim 2 Aluminum with a 
small specific resistance iS' used to a gate 
electrode. 

Therefore, the screen of a liquid crystal 
display device can be carried out an 
enlargement and high defining without 

Moreover, a current drive capability can be 
raised by using the high tantalum oxide film or 
the niobic acidized membrane of a dielectric 
constant oxidized and obtained by the anode 
oxidation method in tantalum or niobium as a 
part of insulating film. And the thin film transistor 
with high reliability of an insulating property can 
be provided. 
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[0023] 

According to this invention of Claim 3 or 
Claim 4, the over etching of the layer of the 
tantalum fonmed on aluminum or niobium is 
carried out. Thereby, the cross section of the 
layer of aluminum, tantalum, or niobium can be 
carried out in steps. 

Therefore, the stage breakage of the layer 
formed on this can be prevented effectively. 

Moreover, the method of manufacturing the 
thin film transistor with a high current drive 
capability and high reliability of an insulating 
property can be provided by using an anode 
oxidation method. 



[BRIEF EXPLANATION OF DRAWINGS] 
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[FIGURE 1] 

It is the sectional drawing showing the state 
where aluminum, the tantalum, and the photo 
resist were formed on the substrate. 
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[FIGURE 2] 

The over etching of the tantalum is carried 
out. It is the sectional drawing in which this 
shows a mode that the cross section of 
aluminum and tantalum became in steps. 
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[FIGURE 3] 

Jt is the sectional drawing showing the state 
where performed the anode oxidation method 
and the anodized film of tantalum and aluminum 
was formed. 
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^3(DM(^-t{z^M^Mf^Zi'^ It is the sectional drawing of the thin film 
" t X oX^Mf^^ tit^MfiM h y transistor comprised by fomning each layer on 
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[FIGURE 5] 

It is the sectional drawing of an example of 
the conventional thin film transistor. 
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ABSTRACT: 

PURPOSE: To realize a thin film transistor with an 
insulating layer of oxide 

which has a high dielectric constant by forming a gate 
electrode of aluminum 

and tantalum and then an oxide film of tantalum as a part 

of an insulating film 

thereon. 

CONSTITUTION: An aluminum layer 12 and a tantalum layer 
14 are laminated on a 

substrate 10 to form a photo resist 16 and the patterning 
is applied thereto 

and then the plasma etching is applied to tantalum with 
use of CF<SB>4</SB> and 

the wet etching is applied to aluminum and once again the 
overetching is 

applied to tantalum with use of CF<SB>4</SB> , Then, the 
side part of the 

tantalum layer 14 is etched, so that the cross section of 
the aluminum layer 12 

and the tantalum layer 14 is made in step-like form, and 



06/10/2002, EAST Version: 1.03.0002 



all " per aro\ f^j^sla^io/^ 

\ 

when the anode 

oxidation is performed, an aluminum oxide film 18 is 
formed on the surface of 

the side part where aluminum is exposed and the tantalum 
layer m akes a tantalum 

oxide fTlm 20 for the most par^ with the anode oxidation 
perfD'rmed'. ' Therefore, 

the current drive ability is increased to be able to 
realize a thin-film 

transistor which is high in reliability of insulation 
characteristics , 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely, 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the TFT (TFT) used for a LCD etc. 
[0002] 

[Prior art] Drawing 5 is the cross section of the conventional bottom gate type TFT currently used for the LCD. The gate 
electrode 32, the insulator layer 34, the semiconductor layer 36, and the ohmic-contact layer 38 are formed in order on a 
substrate 44, respectively, the source electrode 40 and the drain electrode 42 are further formed on this, and this TFT is 
constituted. Such TFT is prepared in a LCD for every pixel, respectively, the gate electrode 32 and the source electrode 40 
are connected to the electrode of the masses formed in lengthwise and longitudinal direction, respectively, and the drain 
electrode 42 is connected to the pixel electrode of each pixel. 

[0003] In drawing 5 , the general thing as a material used for the gate electrode 32 has chromium. Since that the adhesion 
force of chromium with a glass substrate is [ the ground ] strong and chromium have the high melting point, even if it passes 
through the process containing subsequent heat-treatment, a satisfactory thing and chromium are based on affinities, such as 
an amorphous silicon, a silicon nitride (SiNx), etc, which carry out a laminating on it, being good etc, 
[0004] However, there is a fault that ejectric re.^i<ftflnqf^ is high in chromium . That is, chromium is about 55microomega and 
cm to the specific resistances of aluminum being about 3microomega and cm. Thus, if the thing with high electric resistance 
is used as a material of a gate electrode, CR constant of the circuit which consists of a gate electrode and TFT will become 
large, and will produce problems, such as a propagation delay. When large-sized- izing a display more than 10 inches or it, in 
case especially this makes the highly efficient display made highly minute, it serves as a serious failure. ^ / ( 

[0005] For this reason, in recent years, the^ 'Varvus aluminum of a specific resistance ^'is used in many cases as a gate electrode tesl^k^^ 
(for example, refer to Nikkei micro device separate volume 'Tlat-panel display'9 1 " 88 pages). Aluminum can apply an anode ' 
oxidation method again and has been the characteristic feature which this does not have in chromium, either. Since anodic 
oxidation is a wet process, and a solufion enters the bottom of this though there is a foreign matter and it can form an oxide 
film, its effect which prevents a layer short is high. If anodic oxidation of the aluminum is carried out, the oxide film (alumina 
aluminum2 03) of aluminum which was excellent in insulation as an oxide will be formed in the fi-ont face. And a silicon 
nitride is further formed as an insulator layer on this. When only the silicon nitride directly formed on the gate electrode, f ^^tt^f 

without preparing the layer of an aluminum oxide film is used as an insulator layer, there is a fear of a gate electrode and a fi '^Ar/ ^ 
carrier layer short-circuiting by the pinhole produced in the layer of a silicon nitride. However, by making an insulator layer ^ 
into the two-layer structure of an aluminum oxide film and a silicon nitride, the risk of such shunt decreases and the insulating ^ 
effect improves further. 
'[0006] 

[Object of the Invention] However, since an edge fi-action may stand that taper etching is seldom made compared with 
chromium in case this is etched when using aluminum as a gate electrode, a level difference is large, and when still another 
layer is formed on this, there is a problem are easy to produce the defect of a card row piece etc. Moreover, although TFT has 
the characteristic feature that many currents can be passed so that the dielectric constant of an oxide film is high, when the 
voltage applied to the gate is fixed, as for the specific inductive capacity of the aluminum oxide film which carries out anodic 
oxidation of the aluminum and is formed, current drive capacity also has the fault of being low, comparatively small therefore. 

[0007] It can consider using a tantalum (Ta) as a gate electrode on the other hand as another material in which anodic 
oxidation is possible. When it anodizes using a tantalum, the tantalic-acid-ized layer (Ta2 05) formed is known as a high 
dielectric material, and has very high specific inductive capacity (about 25). It means that this can enlarge current drive 
capacity of TFT. However, since the electric resistance of a tantalum is still high than chromium, if it remains as it is, it is not 
suitable to use it as a gate electrode. 

[0008] It aims at offering the technique of manufacturing the TFT which makes an insulating layer the oxide film with the 
high specific inductive capacity which this invention is made based on the above-mentioned situation, and forms a gate 
electrode small [ electric resistance ] by the thing which can apply an anode oxidation method, and was formed of anodic 
oxidation, and such TFT, 
[0009] 
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[The means for solving a technical problem] It is characterized by for the aforementioned gate electrode having consisted of 
aluminum and a tantalum, and invention of the claim 1 publication for attaining the above-mentioned purpose forming the 
oxide film of a tantalum as a part of aforementioned insulator layer on this gate electrode in the TFT which has a gate 
electrode, an insulator layer, and a semiconductor membrane layer. 

[0010] Moreover, it is characterized by for the aforementioned gate electrode having consisted of aluminum and niobium, and 
invention of the claim 2 publication for attaining the aforementioned purpose forming the oxide film of niobium as a part of 
aforementioned insulator layer on this gate electrode in the TFT which has a gate electrode, an insulator layer, and a carrier 
layer. 

[001 1] Moreover, invention of the claim 3 publication for attaining the aforementioned purpose forms an aluminum layer, a 
tantalum layer is formed on the aforementioned aluminum layer, over etching of the aforementioned tantalum layer is carried 
out by the plasma-etching method, the front face of the aforementioned aluminum layer and a tantalum layer is oxidized by the 
anode oxidation method, and it is characterized by forming a gate electrode and an insulator layer by forming an insulator 
layer on this oxide film by which anodic oxidation was carried out. 

[0012] Moreover, invention of the claim 4 publication for attaining the aforementioned purpose forms an aluminum layer, a 
niobium layer is formed on the aforementioned aluminum layer, over etching of the aforementioned niobium layer is carried 
out by the plasma-etching method, the front face of the aforementioned aluminum layer and a niobium layer is oxidized by the 
anode oxidation method, and it is characterized by forming a gate electrode and an insulator layer by forming an insulator 
layer on this oxide fihn by which anodic oxidation was carried out. 
[0013] 

[Operation] By the configuration of the above [ this invention of claim 1 or claim 2 publication ], the electric resistance of a 
gate electrode is sharply reduced by using aluminum for a gate electrode compared with the case where chromium is used. 
Moreover, by forming the oxide film of a tantalum or niobium as a part of insulator layer, with the high specific inductive 
capacity of the tantalic-acid-ized layer formed when these are anodized, or a niobic-acid-ized layer, the current drive capacity 
of TFT can improve and the ON state current can be enlarged. 

[0014] By the aforementioned configuration, by etching the tantalum layer or niobium layer formed on the aluminum layer by 
the plasma-etching method, invention of claim 3 and claim 4 publication can make a tantalum layer or a niobium layer, and an 
aluminum layer a stair-like cross section, and, thereby, can prevent effectively the card row piece in the edge fraction of a gate 
electrode. Moreover, each of aluminum, tantalums, and niobium is materials in which anodic oxidation is possible, and can 
form the oxide film with high specific inductive capacity in a front face by the anode oxidation method. It enables this to 
manufacture the large TFT of current drive capacity. 
[0015] 

[Example] With reference to a drawing, one example of this invention is explained below. Drawing 1 or drawing 4 is a cross 
section in each manufacturing process of the TFT which is one example of this invention. In drawing 1 , the layer 1 2 of 
aluminum (aluminum) is first formed on a substrate 10, and the laminating of the layer 14 of a tantalum (Ta) is carried out on 
this. These two layers serve as the gate electrode of the TFT of this example, therefore, the electric resistance of aluminum - 
the parvus - when this TFT is used for a LCD, without it can make CR constant small, therefore it produces problems, such 
as a propagation delay, from things - a LCD - big-screen-izing - it can be made highly minute 
[0016] Furthermore, on this, patterning of the photoresist 16 is formed and carried out, and a predetermined fraction is 
etched. At this time, a tantalum is CF4. It etches by the used plasma-etching method, and wet etching of the aluminum is 
carried out with the solution containing a phosphoric acid. And it is CF4 again. Over etching of the tantalum is carried out by 
the plasma-etching method, this time aluminum - CF4 since it is not etched by the plasma-etching method, it is shown in 
drawing 2 -- as - the side of the tantalum layer 14 - it is etched and a fraction becomes exactly stair-like [ the cross section of 
the aluminum layer 12 and the tantalum layer 14 ] That is, it becomes the configuration near the cross section which attached 
the taper. Therefore, the gate electrode of this example has few level diflferences, and the advantage that a card row piece 
seldom occurs is in another layer formed on this. And since the cross section of the shape of such a taper is obtained by over 
etching, in case patterning is carried out, the special mask for making it stair-like is unnecessary, and the mask in the case of 
patterning has the advantage of ending with one sheet like the former. 

[0017] Next, anodic oxidation is performed to the aluminum layer 12 and the tantalum layer 14 which became stair-like like 
drawing 2 . Although chromium etc. also has some which cannot do anodic oxidation by some material of a gate electrode, the 
various advantages which the aluminum and the tantalum which are used as a gate electrode here are also the material in 
which both anodic oxidation is possible, therefore are later mentioned by performing anodic oxidation are acquired, the side 
which aluminum will have exposed as shown in drawing 3 if anodic oxidation is performed - the aluminum oxide film 
(aluminum2 03) 1 8 is formed on the surface of a fraction 

r [00 1 8] On the other hand, anodic oxidation of the most is carried out about a tantalum layer, and it becomes the 

_ tantalic-acid-ized layer (Ta2 05) 20. 

[00 1 9] The oxide film obtained according to anodic oxidation as mentioned above shows the property which was excellent as 
an insu lator layer. Therefore, there is an advantage that the shunt defect in the fraction which a wiring is made to cross can be 
reduced-f urthermore, the oxide film on anode of a tantalum has the characteristic feature that specific inductive capacity is 
very high. If the matter with a high dielectric constant is used as an insulator layer of a MOS transistor, since the induction of 

^many carriers can be carried out on a few voltage and the ON state current of a MOS transistor can be enlarged more, current 
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drive capacity improves. Therefore, when this tantahc-acid-ized layer is formed, there is also an advantage that the current 
drive capacity of the TFT which is a kind of a MOS transistor may be raised. 

[0020] Each class formed after this and its formation technique are the same as that of the case of general TFT. That is, as 
first shown in drawing 4 , the silicon nitride layer 22 is formed as an insulator layer on oxide fihn on anodes 1 8 and 1 8. That 
is, an insulator layer can serve as the two-layer structure of the aluminum oxide fihn 18 or the tantalic-acid-ized layer 20, and 
the silicon nitride 22, and can raise the reliability over a shunt defect more. The semiconductor layer 24 used as a carrier 
layer, the ohmic-contact layer 26, the source, the metal electrode 28 of a drain, and the protective coat 30 are formed on this 
insulator layer 22. 

[0021] Although the upper example explained the case where a gate electrode was made into the bilayer of aluminum and a 
tantalum, niobium (Nb) can also be used instead of this tantalum. That is, it is CF4 like [ niobium ] a tantalum. It is possible 
to perform a plasma etching, therefore it is possible to carry out over etching of the niobium formed on aluminum by the 
plasma-etching method, and the same stair-like cross section as drawing 2 can be obtained by this. Moreover, niobium is 
possible also for performing anodic oxidation, and has high specific inductive capacity for the niobic-acid-ized layer obtained 
according to anodic oxidation as well as a tantalic-acid-ized layer. Therefore, the current drive capacity of TFT can be raised 
like the case of a tantalic-acid-ized layer. It is the same as that of the case of a tantalic-acid-ized layer that the reliability of an 
insulating property can be raised. 
[0022] 

[Effect of the invention] Since the parvus aluminum of a specific resistance is used for a gate electrode according to this 
invention of claim 1 or claim 2 publication as explained above It can be made highly minute, without it produces problems, 
such as a propagation delay, - the screen of a LCD -- large-sized-izing - Moreover, by using the high tantalic-acid-ized layer 
or niobic-acid-ized layer of specific inductive capacity oxidized and obtained by the anode oxidation method in a tantalum or 
niobium as a part of insulator layer, current drive capacity can be raised and the TFT with the high reliability of an insulating 
property can be offered. 

[0023] Moreover, by carrying out over etching of the layer of the tantalum formed on aluminum, or niobium according to this 
invention of claim 3 or claim 4 publication Since ** which makes stair-like the cross section of the layer of aluminum, a 
tantalum, or niobium is made Current drive capacity can offer the technique of manufacturing the high TFT with the high 
reliability of an insulating property, by being able to prevent effectively the card row piece of the layer besides formed, and 
using an anode oxidation method. 
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